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It Is realized the theoretic - field description of Ising systems behaviour with effect 
of long-range interaction in two-loop approximation in three-dimensional space with 
using Pade-Borel resummation technique. The renorm-group equations are analysed 
and it is chosen fixed points, defining critical behaviour of the system. It Is shown 
that the influence effect of long-range interaction can bring as to change the mode of 
the critical behaviour, so and to change the type of the phase transition. 

Influence effect of long-range interaction, described on greater distances by sedate law 
1 / r^^^" was explored analytically within the framework of e-expansion approach El El and 
numerically method Monte-Carlo IH El El for one-dimensional and two-dimensional systems, 
and shown importance influences effect of long-range interaction on critical behaviour of Ising 
systems for value of the parameter a < 2. However before this times are absent article, in which 
given problem solved analytically at dimensionality space directly D = 3. However such de- 
scription necessary on the strength of bad convergence of the rows, got within the framework of 
e-expansion. In this article is conducted description of the critical behaviour three-dimensional 
Ising systems with effect of long-range interaction under different values of the parameter a. 

Gamilitonian systems with provision for effect of long-range interaction: 

H = /rf^g{^(ro + gV + %^'}, (1) 

here ip - fluctuations of the parameter of the order, D - dimension of space, tq ~ |T — T^, Tc - 
critical temperature, Uo - positive constant. Critical behaviour greatly depends on parameter 
a, assigning velocity of the decrease the interaction with distance. As it is shown in work 
m influence effect of long-range interaction greatly under < a < 2, and for a > 2 critical 
behaviour equivalent of short-range interaction system. So hereinafter we limit event < a < 2. 

Conducting standard renorm-groups procedure on base of the technology Feynmans dia- 
grams [II with G{k) = — we get expressions for function h 7t, assigning the differential 
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renorm-group equation. 
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We shall redefy the efficient consn=tant of the interaction: 
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As a result we come to following expression for function f3, and 7^: 
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7^ = (4-L')96G^;^ 

Such redefining have sense at values a < D/2. Herewith Jq, Ji, G become the dispersing 
function. Enterring parameter cutting A and considering limit of the relations 
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for A —> 00 we get the finit expressions. 

Values of integrals was found numerically. For a<D/2 sequence of values was built Ji/Jq 
H G/ Jq for different values of A and was aproximated on infinity. 

The mode of the critical behaviour is completely defined fixed points of renorm-group trans- 
formations, which can be found from condition equality zero /^-function: 



(3{v*) = 0. 
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The condition to stability is positive value of derived /^-functions in fixed point: 

-^>°- « 

Critical exponent the characterizing growing of the radius of correlation in vicinities of 
the critical point (i?c ~ |T — Tc\~^) is found as: 

Critical exponent 77, the describing behaviour correlation functions in vicinities of the critical 
point in space wave vector {G ~ A;^^''), is defined on base scaling functions 7^: rj = 'y^. Over 
critical exponents can be determined from rj and z/. 

Known that expantion of theories of the indignations are asymptotic, but constants of the 
interaction of fluctuation parameter of the order is enough great to possible was directly use 
expressions 

So for the reason extractions from the got expressions to necessary physical information 
was an aplying method of the using Pade-Borel resummation technique. Herewith direct and 
reconversion Borels transformation are of the form: 

f{v)=J2civ' = Je-'F{vt)dt, (8) 
' 

F{v) = J:'^v\ (9) 

For calculations /3-functions were used approximant Fade [2/1], for 74- and 7^-function - [1/1]. 

Firm fixed points renorm-groups transformations, derived /?- functions in fixed to point and 
critical exponents for values of the parameter 1.5 < a < 1.9 are provided in table. For values of 
the parameter < a < 1.5 exists only Gauss fixed point v* = 0, not being firm. The givenned 
result will with predictions e-expantion pQEll^. The absence firm fixed points is indicative of 
change the phase turning the second sort by phase turning the first type. 

The analysis critical exponents shows that at reduction of the parameter a index u decreases 
that is to say velocity of the growing of the radius correlation is slowed when approximation 
to critical point. 

Thereby for three-dimensional Ising systems growing effect long-range interaction brings 
first to deceleration of the velocities of the growing of the radius KopejiJi5in;HH in critical area, 
but then at importances of the parameter a < 3/2 to change the sort of the phase transition. 
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